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Physicians and health care administrators are 
interested inproviding efficient, high-quality surgical 
care to patients with vascular diseases. This issue is 
immediately relevant given the predicted increase in 
numbers of  elderly patients at risk for vascular disease 
and the likelihood of future reductions in resources to 
care for them. Since a 1985 Manpower Survey 1
sponsored by the Society for Vascular Surgery (SVS) 
and the North American Chapter of the International 
Society for Cardiovascular Surgery (NA-ISCVS) was 
taken, additional data have become available with 
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which to make learned judgments about vascular 
surgery workforce needs. This report summarizes the 
findings of the SVS/NA-ISCVS Committee on 
Workforce Issues. This committee was charged by 
the Joint Council of these Societies to gather and 
analyze data on the numbers and trends of vascular 
operations performed by vascular surgeons in the 
United States, and to develop estimates of the 
workforce needed to provide surgical care of patients 
with vascular disease. 
SOI2RCES OF DATA AND METHODS 
Overall surgical rates. The National Center for 
Health Statistics (NCHS), through its National 
Hospital Discharge Survey (NHDS), has accumu- 
lated detailed data on operations performed since 
1965 in the United States. The NCHS-NHDS 
provides estimates of operations performed in all 
nonfederal sh0rt-stay hospitals based on information 
contained on discharge-summary face sheets. Stan- 
dard errors of the estimated numbers of operations in
the 1992 database are 16%, 10%, and 6% for one 
thousand, one hundred thousand, and one million 
reported operations, respectively. 2 The NCHS- 
NHDS data provide consistent information and are 
useful when calculating trends in medical care. 
Two major rubrics from the International C as- 
sification of Diseases, Ninth Revision, Clinical Mod- 
ification (ICD-9-CM) were used in analysis of 
operations reported in the NCHS-NHDS. Rubric 38 
(incision, excision, and occlusion of vessels) and 
rubric 39 (other operations on vessels) were used 
with appropriate deletions for procedures unrelated 
to peripheral vascular surgery. Specific procedure 
codes of five index operations, including carotid 
endarterectomy (38.12), aortic procedures for aneu- 
rysmal disease (38.44, 38.64), aortoiliofemoral by- 
passes (39.25), extremity bypasses (39.29), and 
angioaccess ~39.27, 39.42, 39.43, 39.93, 39.94) 
were analyzed. Additional codes were used to define 
the total vascular operations performed in 1987, 
1989, and 1992. Inasmuch as vascular procedures 
performed at federal hospitals account for no more 
than 5% of the total procedures performed in the 
United States and were not included in the NCHS- 
NHDS data, the absolute numbers in reports of these 
data should be considered representative of approxi- 
mately 95% of all vascular operations performed in 
the United States. 
Individual practitioner's surgical rates. A 
questionnaire relative to vascular surgery practice was 
developed by the SVS/NA-ISCVS Committee on 
Workforce Issues (Fig. 1). Information from the 
questionnaire was used to define the volume of 
vascular operations performed by 2732 vascular 
surgeons identified for this survey. In a manner 
similar to the 1985 Survey, 1a vascular surgeon was 
defined as a member of the SVS, the NA-ISCVS, or 
one of 29 regional or local vascular societies (Table 
I); or if not a member of these 31 societies, then 
having been certified by the American Board of 
Surgery (ABS) for Special or Added Qualifications in
General Vascular Surgery. Data from the question- 
naires were used with the NCHS-NHDS data to 
calculate the volume of vascular operations per- 
formed by surgeons who were not defined as vascular 
surgeons. Questionnaires were mailed to vascular 
surgeons in August 1993. Nonrespondents received 
second and third questionnaire mailings in October 
and November 1993, respectively. Although each 
questionnaire was numbered, the identifying number 
was detached on receipt of the completed question- 
naire to ensure respondent anonymity. 
The total number of vascular operations, vascular 
procedures as a percentage of the surgeon's overall 
practice, and specific numbers of the five index 
operations performed in 1992 were requested from 
each vascular surgeon. Data from responding sur- 
geons were extrapolated to the entire cohort of 
vascular surgeons ampled. In regard to the total 
number of vascular operations (question 2), the 
median umber of each category was multiplied by 
the number of respondents in that category, and the 
sum of the products of each category then repre- 
sented the total number of procedures performed by 
the respondents. To calculate the number of vascular 
operations performed by the entire cohort of vascular 
surgeons, it was assumed that nonrespondents had 
the same caseload as respondents. In that regard, no 
statistically different operative loads were observed in 
a telephone subsurvey of randomly selected nonre- 
spondents from both SVS/NA-ISCVS (n14) and 
RVS (n15) when compared with the respondents' 
operative loads. The calculated respondent data then 
were expanded to include the presumed activity of 
nonrespondents. The surgical activities of SVS/NA- 
ISCVS and RVS surgeons were clearly different. 
Thus, when extrapolating the number of operations 
reported by respondents to include the entire cohort 
of vascular surgeons, the different g[oup responses 
were individually expanded based on the number of 
responses to a given question, and then combined for 
further analysis. Summation figures derived in this 
manner epresented the total number of vascular 
operations performed by all vascular surgeons as 
defined by the SVS/NA-ISCVS Committee. 
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VASCULAR SURGERY WORKFORCE QUESTIONNAIRE 
1. When d~ you compieteyoursurgiceftraining? 
1941-1945 1956-1960 1971-1975 1986-1990 
1946-1950 1961-1965 1976-1960 since 1990 
1951-1955 1966-1970 1981-1985 
2. In 1992, for how many vascular operations (arterial reconstructive procedures, embolectomies, endarterectomies, 
vascular injury repairs, angiosccess procedures, portosystemic shunts, and venous reconstructions) were you the surgeon 
of record? 
0-9 60-69 150-175 
10-19 70-78 176-199 
20-29 80-89 200-250 
30-39 90-99 9 251 Insert number 
40-49 100-125 No longer perform vascular Operations 
50-59 126-149 Only perform cardiac and thoracic surgery 
3. What percentage of your total operative caseload were vascular operations as defined in question 2? 
4. In 1992, for how many of the five following operations (exact number) were you the surgeon of record? 
Extremity vessel bypass 
Carotid endarterectomy 
Abdominal aortic aneurysmectomy 
Aorto-iliacrfemoral bypass 
Angioaocess 
5. Where did you practic~ in 1992? 
United States - -  Canada Other (Please specify) 
6. If practicing in the United States, what percentage of your vascular operations were performed at either a Veterans 
Administration or military hospital? % 
7. In your opinion, how many "vascular operations* (defined in question 2) should a surgeon pedorm per year to be termed a 
"vascular specialist'? 
At least 25 At least 75 Greater than 100 
At least 50 At least 100 
Should vascular surgical privileges be restricted to those surgeons who fulfill your above crfferion of a "vascular 
specialist'? 
Y e s  - -  No 
9. Member Of SVS 
- -  ISCVS - North American Chapter 
Regional vascular society 
_ _  Certified by ASS in General Vascular Surgew 
Fig. 1. Questionnaire s nt to 2732 vascular surgeons in the United States. 
Similar extrapolations ofadditional questionnaire 
data (questions 2, 3, 4, and 6) also were performed. 
In this analysis, unlike the assessment of the 1985 
data, the responses from SVS/NA-ISCVS surgeons 
were segregated from the responses of RVS surgeons 
who were not members of either of the two national 
societies. A subanalysis also was performed of re- 
sponses from ABS-certified vascular surgeons, re- 
gardless of Society membership. 
RESULTS 
NCHS-NHDS vascular surgery data. In 1992, 
583,000 vascular operations were performed in the 
United States (Fig. 2). This represents only a 2% 
increase from the 571,000 operations performed in 
1985, but represents a 4.6% decrease when normal- 
ized to a common population base, in which opera- 
tive rates were 239 of 100,000 in 1985, compared 
with 228 of 100,000 in 1992. 
Among the five specific procedures considered 
representative of common practice and identified as 
index operations (aortoiliofemoral bypass, abdomi- 
nal aortic aneurysmectomy, carotid endarterectomy, 
extremity bypass, and angioaccess) all but carotid 
endarterectomy increased in volume in 1992 com- 
pared with the number of procedures performed in 
1985 (Fig. 3). There were 342,000 index procedures, 
which represented 59% of all vascular operations 
performed in the United States in 1992. Carotid 
endarterectomy was the most common arterial re- 
constructive operation performed in 1985 (107,000 
procedures). A significant decline in carotid endar- 
terectomies in 1989 (70,000 procedures) accounted 
for a substantial decrease in the total vascular surgery 
operations performed that year compared with pre- 
vious years. Similarly, the increase in carotid endar- 
terectomies in 1992 (91,000 procedures) contrib- 
uted in part to the modest increase in total vascular 
operations performed that year. When normalized to 
a common population base, the rates of extremity 
bypasses and aortoiliofemoral bypasses were rela- 
tively constant. The rates of angioaccess procedures 
and abdominal aortic aneurysmectomies ncreased 
more noticeably during the decade. The rates of 
carotid endarterectomies performed have varied 
widely, but are currently increasing as a likely result 
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of recent randomized trials favoring surgical treat- 
ment for both symptomatic and asymptomatic ca- 
rotid artery disease. 
Individual practitioner questionnaire data. 
After three mailings, 1406 questionnaires were 
returned for analysis; the overall response rate was 
57%. Response rates varied according to the group 
solicited. Among 1528 SVS/NA-ISCVS members, 
1012 returned completed questionnaires (66% re- 
sponse rate). An additional 1204 RVS members 
(who were not members of the SVS/NA-ISCVS) 
were surveyed, of whom 394 returned completed 
questionnaires (33% response rate). Parenthetically, 
748 of 1007 ABS-certified vascular surgeons re- 
turned completed questionnaires (74% response 
rate). 
The mean annual caseload of vascular operations 
performed in 1992 by all vascular surgeons was 129. 
For SVS/NA-ISCVS surgeons it was 144, for 
RVS surgeons it was 100, and for ABS-certified 
vascular surgeons it was 171. The annual caseloads 
of responding surgeons varied considerably depend- 
ing on the year they completed their training (Table 
II). Among the respondents, 77% had completed 
their training within 2 decades of the survey (Fig. 
4). Only 7.3% had completed their training more 
than 3 decades earlier. Although many variables 
influence the length of a surgeon's professional 
career, the mean period of practice at the time of 
the current survey was 18.6 years. The heaviest 
annual caseloads were among those who entered 
practice during the 2 decades before the survey. 
Those physicians had formal recognition of their 
vascular surgery education and greater participation 
in vascular Societies, as evidenced by ABS certifi- 
cation and SVS/NA-ISCVS membership. Such 
training-adjusted data indirectly reflect he surgeon's 
chronologic age, and may be more relevant in 
predictions of workforce needs than data that does 
not take into account he time since completion of 
surgical training. 
Vascular operations constituted 58% of the 
overall respondents' total surgical caseloads. 
SVS/NA-ISCVS surgeons devoted 64% of their 
practices to vascular operations. In contrast RVS 
surgeons devoted 39% of their practices to vascular 
operations. Analyzed in a different manner, 68% of 
RVS'respondents had caseloads in which less than 
50% were vascular operations, compared with 31% 
in SVS/2'qA-ISCVS surgeons' practices. Further- 
more, only 11% of RVS respondents' practices had 
vascular surgery caseloads greater than 90%, in 
contrast o 39% of SVS/NA-ISCVS respondents' 
Table I. National, regional and local 
vascular societies 
National 
Society for Vascular Surgery 
International Society for Cardiovascular Surgery, 
North American Chapter 
Regional 
Eastern Vascular Society 
Midwestern Vascular Surgical Society 
New England Society for Vascular Surgery 
Southern Association for Vascular Surgery 
Western Vascular Society 
Local 
Allegheny Vascular Society 
Atlanta Vascular Society 
Atlantic Vascular Surgeons Society 
Chesapeake Vascular Society 
Cleveland Vascular Society 
Delaware Valley Vascular Society 
Gulf Coast Vascular Society 
Hawaii Vascular Society 
New York Regional Vascular Society 
New York Society for Cardiovascular Surgery 
Northern California Vascular Society 
Northern Plains Vascular Society 
Pacific Northwest Vascular Society 
Portland Vascular Society 
Puget Sound Vascular Society 
Rocky Mountain Vascular Surgical Society 
St. Louis Vascular Society 
San Antonio Vascular Society 
Southern California Vascular Surgery Society 
South Florida Society for Vascular Surgery 
Upstate New York Vascular Society 
Vascular Society of New Jersey 
Virginia Vascular Society 
West Coast Vascular Society 
practices. Vascular operations constituted 75% of the 
caseload among ABS-certified vascular surgeons. 
According to the NCHS-NHDS database, vas- 
cular surgeons performed 51% of all vascular opera- 
tions in the United States during 1992. This figure 
was calculated indirectly. SVS/NA-ISCVS respon- 
dents reported that they had performed 133,798 
vascular operations and RVS respondents reported 
that they had performed 31,704 vascular operations. 
These numbers were collated from data provided by 
surgeons who completed question 1 in the question- 
naire. These figures were expanded to account for 
nonrespondents, taking into consideration the 
known practice variations existing between these two 
groups. This resulted in a cumulative total of 299,926 
vascular procedures reported by vascular surgeons as 
defined by the Committee on Workforce Issues. This 
figure represents 51% of the 583,000 vascular 
operations performed in the United States in 1992. 
The survey documented significant involvement 
of vascular surgeons in the performance of index 
operations (Table III). As was the case with the total 
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Fig. 2. Total vascular surgical operations performed in the United States. Surgical rates from 
1979 through 1992 were normalized to a 100,000 population base (NCHS:NHDS Data). 
Absolute numbers of operations are noted for each year. 
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Fig. 3. Index vascular surgical operations perforated in the United States, accounting for 59% 
of the total vascular operations performed in 1992. Surgical rates were normalized to a 100,000 
population base (NCHS-NHDS Data). Absolute numbers of operations are noted for each 
year. 
operative caseload, the activity reported by the 1349 
respondents to question 4 was expanded to account 
for nonrespondents. Unfortunately, data about ex- 
tremity bypass procedures were not considered valid 
for analysis (Table III). Vascular surgeons were 
responsible for 80% of aortoiliofemoral bypasses, 
68% of abdominal aortic aneurysmectomies, 64% of 
carotid endarterectomies, and 72% of angioaccess 
procedures performed in the United States in 1992. 
The overall percentage of index procedures per- 
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Fig. 4. Surgical training profile among all vascular surgeons responding to questionnaire 
survey. No differences xisted between SVS:NA-ISCVS and RVS respondents. Sixty-seven 
percent had completed surgical training within 2 decades of the survey 
Table II. Mean number of vascular operations performed in 1992 in relation to the year surgical 
training was completed 
Mean number of vascular operations 
All vascular  SVS:NA-ISCVS R VS ABS-certified 
Year t~aining completed surgeons surgeons surgeons vascular surgeons 
1941-1950 38 37 44 55 
1951-1960 101 100 103 138 
1961-1970 106 115 84 155 
1971-1980 141 161 94 183 
1981-1990 147 165 101 167 
Overall 1992 vascular operations performed, regardless of year of training, were 129 for all vascular surgeons, 144 for SVS:NA-ISC.VS 
surgeons, 100 for RVS surgeons, and 171 for ABS-certified vascular surgeons. The mean period of time since completing training for 
all respondents was 18.6 years. 
formed by vascular surgeons, exclusive of extremity 
bypasses, was 70%. Conversely only 30% of these 
index operations were performed in 1992 by non- 
vascular surgeons. 
DISCUSSION 
The United States is an aging society (Table 
IV).a,4 In this country as in other developed nations, 
greater longevity has supplanted high birth rates as 
the most important contributor to increases in the 
population. The elderly population, commonly de- 
fined as persons aged 65 or older, increased by 22% 
in the 1980s. Increases in the number of elderly 
persons from 1990 to 2010 will not be dramatic. This 
will change rapidly in the year 2011, however, when 
the oldest of the 75 million baby boomers born 
between 1946 and 1964 reach age 65. For the next 
20 years, from 2010 to 2030, the elderly population 
will increase by 73% while the population under age 
65 is predicted to decrease by about 3%. 
Certain assumptions may be made in making 
projections about he numbers of vascular operations 
to be performed in the future. The first assumption is 
recognition that the proportion of the population 
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Table III. Index operations in the United States in 1992 (percentage of total operations) 
Operations by Operations by 
Total procedures Operations by all SVS:NA-ISCVS Operations by ABS-certified 
Procedure NCHS-NHDS data vascular surgeons surgeons RVS surgeons vascular surgeons 
Aortoiliofemoral bypass 31,000 24,700 (80%) 16,100 8,600 12,600 
Extremity bypass 76,000 73,800 (97%)* 48,200 ~ 25,600 ~ 40,000 ~ 
Abdominal aortic aneurysmectomy 46,000 31,500 (68%) 21,100 10,400 16,600 
Carotid endarterectomy 91,000 58,300 (64%) 38,400 19,900 31,500 
Angioaccess 98,000 70,500 (72%) 40,200 30,300 31,000 
~Questionnaire responses regarding this procedure were considered inaccurate in that the respondents were likely to have reported 
operations other than bypass grafts of axillary-brachial, axillary-femoral, brachial, femoral-femoral, femoropopliteal, femoroperoneal, 
femorotibial, and popliteal arteries. The later are inclusive of extremity bypass (ICD-9-CM rubric 39.29). It is highly probable that 
respondents included other extremity procedures in reporting their activity. This problem was not an issue regarding other index 
procedures, in which similar operations to those specified would be unlikelty to be reported with the specific procedure in question. 
Table IV. United States population projections, in millions (percentage of total) 
Year Total population 55 years and older 65 years and older 
1992, Survey year 255.0 52.1 (20.4) 31.2 (12.2) 
1995 263.4 54.9 (20.8) 33.6 (12.8) 
2000 276.4 59.0 (21.4) 35.3 (12.8) 
2oo5 288.3 65.8 (22.8) 37.0 (12.9) 
2010 300.4 74.7 (24.9) 40.1 (13.3) 
2O2O 325.9 96.1 (29.5) 53.8 (16.5) 
203o 350.0 107.6 (30.7) 70.2 (20.1) 
Modified from the middle series projections of the U.S. Census Bureau, wherein the most probable fertility rates, life-expectancy, and net 
immigration data are used to predict population umbers. 
most likely to undergo vascular operations will 
increase. Although the proportion of elderly persons 
in the United States will not vary much until 2005, 
significant increases will occur thereafter for the next 
20 years (Table IV). The proportion of those older 
than 65 years of age will have increased 35%, from 
12.2% in 1992 to 16.5% by 2020. 3,4 This relative 
35% increase in the elderly population from 1992 to 
2020 must be considered in addition to the predict- 
able increases in the total population when assessing 
vascular surgery requirements in the United States. 
The second assumption is recognition that the 
rate of operative intervention will increase because of 
the greater proportion of elderly persons in the 
general population. In recent years this has not 
occurred. The rate of performing vascular operations 
in the decade preceding the 1992 Survey was 
relatively constant (mean, 232; range, 228 to 239 
operations/100,000 population). This occurred in 
part because criteria for operations became standard- 
ized and because the percentage of the population 
older than 65 years of age did not vary significantly 
from 1983 to 1992. 3 For example, 11.7% and 12.2% 
of the populace was older than 65 years and 20.7% 
and 20.4% was older than 55 years in 1983 and 1992, 
respectively. This will change in the next century. 
Given the 35% change in proportion of elderly 
persons by the year 2020, the rate of surgical 
intervention would be expected to increase from 232 
to 313/100,000 just on the basis of the greater 
proportion of elderly persons in the total population. 
The total number of vascular operations predicted 
for the year 2020 would be 1,020,067 (313 x 3259) 
if one applies the age-adjusted rate of surgical 
interventions (313/100,000) tothe 2020 population 
(325.9 million). This represents 1.75 times the 
number of vascular surgical procedures performed by 
the 2732 vascular surgeons and other nonvascular 
surgeons in the United States during 1992. These 
data, defining total operations, serve to focus on 
other variables that may affect he incidence of disease 
or rates of surgical procedures, and have an impact on 
workforce requirements. Workforce needs for 2020 
are a reasonable and timely target for analysis because 
this year represents he middle of the baby boomer 
cohort as they reach age 65 years. In addition, it is at 
this time that physicians who are now entering their 
general surgery residency training, including those 
destined to continue in vascular fellowships, will be at 
the midpoint of their careers. 
The current study documented a number of 
important facts about vascular surgery operations 
that were not apparent in the 1985 Survey) First, an 
understanding has evolved of what caseload consti- 
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tutes a full-time vascular surgery practice. The mean 
number of vascular operations among 389 surgeons 
responding to the survey, whose caseloads included 
90% vascular operations or more, was 191. This 
represents he busiest of full-time vascular surgeons. 
If 100% of all vascular operations were performed by 
such surgeons in 2020, then 5341 of them would be 
required to accomplish the task. Conversely, if the 
percentage of total vascular operations performed by 
these surgeons approximated the 51% that occurred 
in 1992, then 2724 of these surgeons would be 
necessary. 
A more realistic analysis relates to the role of 
ABS-certified vascular surgeons in meeting work- 
force needs. The 1992 mean caseload of 171 vascular 
operations among ABS-certified vascular surgeons, 
although representative of only 75% of their total 
operations, may be the practical limit expected of a 
fully trained vascular surgeon. If such is the case, then 
3042 of these surgeons would be needed to care for 
patients in 2020, provided they only cared for 51% of 
the total caseload. If the average productive practice 
of a vascular surgeon is 30 years, then to produce a 
practice pool of 3042 ABS-certified vascular sur- 
geons, a modest increase in the number of new sur- 
geons must enter practice ach year. Certainly, most 
trainees from Residency Review Committee- 
approved vascular surgery programs practice vascular 
surgery. Approximately 790 of them are added to the 
vascular workforce ach decade. This rate of replace- 
ment should provide 2370 surgeons to partially re- 
place the 2732 surgeons practicing in 1992, but will 
leave a deficit of 672 surgeons by 2020. If these 
positions are to be filled by ABS-certified vascular 
surgeons, an additional 28 Residency Review 
Committee-approved vascular fellowship positions 
per year (672/24 years) would be immediately re- 
quired to meet the vascular surgical needs of 2020. 
Unfortunately the nonvascular surgeon's contri- 
bution to the operative care of patients with vascular 
disease may not continue at the same levels as in 1985 
(59%) or 1992 (49%). The reasons for this are 
complex, but likely relate to obtaining hospital 
credentials, potential medical liability, as well as 
changing professional interests and patient expecta- 
tions. Whatever the cause, the largest group of 
nonvascular surgeons (as defined in the 1985 and 
1992surveys) appear to be general surgeons. Recent 
experience suggests that the majority of these general 
surgeons perform a limited number of vascular 
procedures. Among 1989 American College of 
Surgeons general surgery initiates, 3% had per- 
formed ten or more abdominal aortic aneurysmec- 
tomies, 1% had performed ten or more aortoil- 
iofemoral bypasses, 9% had performed ten or more 
lower extremity bypasses, and 8% had performed ten 
or more carotid endarterectomies. ~ Although ini- 
tiates had usually been in practice only 3 to 4 years 
after completion of their training, this limited activity 
in their early careers appeared to continue. Vascular 
operations represented only 3% of ABS general 
surgery recertification candidates' caseloads from 
1987 to 1988. s These general surgeons usually had 
been in practice 12 or 13 years. Furthermore, some 
of these candidates were likely to be active vascular 
surgeons who were taking the ABS recertification 
examination i general surgery so that they could be 
eligible for the ABS recertification examination in 
general vascular surgery. Recently the Executive 
Director of the ABS noted that among candidates 
taking the ABS recertification i  general surgery, 8% 
performed an average of 50 vascular operations per 
year and the remaining 92% performed an average of 
only 3 vascular operations per year (Ritchie WP Jr. 
Personal communication, 1994). 
In 1992 general surgeons provided a significant 
amount of care to patients with vascular disease. One 
might speculate that these surgeons may be older 
practitioners who do not have time-limited ABS cer- 
tificates, and thus they would not be required to 
recertify in general surgery. If such is the case, these 
more senior surgeons would not be in active practice 
in 2020, when the population-driven increase in vas- 
cular surgery needs would be most critical. Further- 
more, the lower vascular surgery activities of more 
junior general surgeons becoming ABS-certified 
(965/year from 1985 to 1994) or recertified 
(735/year from 1985 to 1994) would transfer a de- 
mand for greater operative activity to vascular sur- 
geons in the future. It would be useful for the ABS to 
track and publish this activity because it may have a 
direct impact on the vascular surgery experience 
needed in Residency Review Committee-approved 
general surgery and vascular surgery training pro- 
grams.  6'z 
The type and qualifications of surgeons perform- 
ing vascular procedures are continuing topics of 
controversy. Given the conclusion that ABS-certified 
general surgeons provide high-quality care, one could 
examine their existing practice pattern~ to analyze 
what impact these surgeons will have in the future 
vascular surgical workforce. If ABS-certified general 
surgeons enter an average 30-year clinical practice at 
the existing rate of 735 per year and continue to 
perform a mean of 6.8 vascular operations per year, 
then in 2025 they would perform 149,940 vascular 
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procedures. Similarly if ABS-certified vascular sur- 
geons enter an average 30-year clinical practice at the 
existing rate of 79 per year and perform a mean of 
171 vascular operations per year, then in 2025 they 
would perform 405,270 vascular procedures. In the 
future it is possible that both ABS-certified general 
and vascular surgeons could perform more vascular 
operations than they did in 1992. Nevertheless if they 
maintain current levels of practice, the vascular 
surgery workforce would be inadequate to meet 
future needs. 
Other surgeons who are not ABS-certified (car- 
diac surgeons, neurosurgeons, urologists, and osteo- 
pathic surgeons) provide important operative care for 
patients' vascular diseases. Even if one optimistically 
credits such practitioners with a modest overall 
contribution to the total operative needs, however, 
the current pool of ABS-certified general and vascular 
surgeons appears insufficient to meet the vascular 
surgical needs of the United States in the 2020s. 
Three simple solutions exist that may be difficult o 
implement, namely: (1) develop reventive therapies 
and new technology that will lessen the need for 
operative procedures, (2) train more surgeons, or (3) 
withhold operative services from certain patients. 
Many factors that influence vascular surgery 
workforce projections remain difficult to define 
precisely. Some have been clearly identified in the 
current work, including estimates of the number of 
patients who need care, the number of operations 
required to establish competence, the number of 
operations considered to represent a full-practice 
caseload, and the type of specialist providing care. 
Other factors affecting workforce needs are unpre- 
dictable. Although introduction of new technology 
often is cited as a potential means of lessening the 
need for operative treatment of vascular disease, this 
has not proved to be true recently. Even the 
introduction of percutaneous iliac balloon angio- 
plasty has not had the negative impact on the rate of 
performance of aortoiliofemoral bypasses generally 
attributed to this therapy (Fig. 3). Furthermore, new 
technology is just as apt to identify patients who 
would benefit from surgery who otherwise might not 
be treated. 
Certain calculations of future workforce needs in 
this report are based on the assumption that current 
indications for the various operations and their 
utilization rates will remain relatively stable. The 
proliferation of managed care programs, including 
specialty subcapitation contracts, have already re- 
duced the frequency of certain operations in some 
regions of the United States. Managed care and 
capitation provide strong financial incentives to 
curtail costly procedures, including vascular opera- 
tions. This will be particularly true when the pub- 
fished data document only marginal differences 
between benefit and cost. Undoubtedly this approach 
will affect the performance of carotid endarterec- 
tomy, aortic aneurysmectomy, and extremity by- 
passes. Should this scenario ccur, and given existing 
political and socioeconomic maneuvering such is 
likely, it will have a significant impact on workforce 
needs. In this setting it becomes difficult o precisely 
predict the future number of vascular operations that 
might need to be performed in the United States, 
even in the presence of a rapidly increasing older 
population. Periodic reassessment of practice pat- 
terns, particularly in geographic regions where man- 
aged care and mandated indicators for performance 
of certain vascular operations have become common, 
should allow more accurate definition of evolving 
workforce needs. 
Although a sufficient workforce to treat patients 
with vascular disease must be identified and trained, 
workforce numbers alone do not define xcellence in
the results expected of expert vascular surgical care. 
High-quality care is the goal, not simply care without 
satisfactory outcomes, s The SVS/NA-ISCVS has 
provided valuable leadership in establishing vascular 
surgery as an important surgical discipline. Many 
patients have benefited from the creation of hospital 
guidelines for privileges in vascular surgery, 9 practice 
guidelines for treatment of certain common vascular 
diseases, and contributions of SVS/NA-ISCVS 
members to the training of most practicing vascular 
surgeons in the United States. It must be acknowl- 
edged that workforce analysis is an ongoing activity. 
Reassessment of the vascular surgery workforce 
requirements on a regular basis during the next 
decade and development of rational proposals to 
guide vascular surgeons and others contributing to 
these requirements will benefit patients with vascular 
disease. 
The authors thank lanice M. Keller and Marie R. Tava 
of the University of Michigan for their contributions tothe 
Survey data acquisition and analysis. 
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